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Abstract Fracture of root canal instruments is one of the most troublesome incidents in endodontic therapy.

The purpose of this study was to investigate the ability of the pulsed Nd : YAG laser in removing broken in-

Struments.

In the first experiment, the number of laser irradiation cycles required to decompose 3 mm tips of stain-

less steel and Ni-Ti K-files at an output of 900 mJ/1 pps was measured. In the second experiment, sixteen ex-

tracted human mandibular teeth were used. The 3 mm tip of a stainless steel K-file was fractured artificially

at the middle or the apical third in the mesial root canal of a mandibular molar, and removal of the fractured

instrument was attempted by pulsed Nd : YAG laser irradiation (output energy : 900 mJ/I pps). In addition,

the temperature elevation on the root surface was evaluated by thermography.
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The results were as follows:

The number laser irradiation cycles required to decompose 3 mm tips of stainless steel and Ni-Ti K-file
averaged 34 times and 45 times, respectively.

In 8 cases where the file was fractured artificially at the middle in the root canal, the fractured instru-
ments were not completely removed by laser irradiation. The file tip was bypassed in 7 out of 8 cases
and a ledge was created in one case by laser irradiation.

In 4 out of 8 cases where the file was fractured artificially at the apical third in the root canal the frac-
tured instruments were completely removed by laser irradiation. The file tip was bypassed in 2 cases and
a ledge and perforation were created in one case each by laser irradiation. The temperature elevation on
the root surface was below an average of 10C during laser irradiation.

Our results suggested that pulsed Nd : YAG laser was useful for the removal of the broken instrument in

the root canal,
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